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<D> Japanese Patent No. 2659970 
(54) [Title of the Invention] 

SEMICONDUCTOR INTEGRATED CIRCUIT 
(57) [Claims] 

[Claim 1] A semiconductor integrated circuit wherein a plurality of standard cells are formed for layout 
on a semiconductor chip by automatic layout design methodology using electronic computer equipment, 
characterized by forming and disposing in a standard cell column with an array of a plurality of standard 
cells laid out therein a required number of feed cells in units of cell columns in order to perform width 
alignment between respective cell columns while providing within the feed eel! a lead layer for use in 
supplying a power supply voltage along with source and drain diffusion layers plus a gate lead layer for 
constitution of at least one MOS transistor. 

[Claim 2] The semiconductor integrated circuit as recited in claim 1. characterized in that source and 

drain diffusion layers plus gate lead layers for constituting P-channel and N-channe I MOS transistors 

respectively are provided in said feed cell. 

[Detailed Description of the Invention] 

<Object of the lnvention> 

(Field of Industrial Application) 

This invention relates to standard-cell semiconductor integrated circuits and, in more 
particular, to improvements for enabling facilitation of modification of circuitry. 
(Prior Art) 

Fig. 5 depicts a plan view of an overall configuration of a standard-cell LSI chip as 
automatically designed using electronic computer equipment. A chip main body 10 is arranged including a 
plurality of cell rows 11 each having a linear array of plural standard cells. Further arranged thereon 
in addition to the cell columns 11 is a macro cell 12 which is comprised for example of a memory or else. 

In each of the cell columns 11, the number of the standard cells used therein is not always the same; 
accordingly, a required number of feed cells 13 are laid out in each cell column 11 for purposes of 
mutual width alignment among respective cell columns 11 and also of supplying more than one power supply 
voltage to such respective cell columns 11. 

A plan view of one typical prior known feed cell is shown in Fig. 6 with reference numeral 13 
adhered thereto, wherein this feed cell 13 is arranged including a pair of lead layers 15A, 15B made for 
example of aluminum for use in supplying high-potential side and low-potential side power supply voltages 
and a welt region 16 of a preselected conductivity type which may be N-type when a substrate is of P-type 
conductivity. And, a- required number of feed cells of similar configuration are laid out with respect to 
a certain cell column to thereby supply the h i gh/l ow-potent i a I power supply voltages from power supply 
leads, not shown, via respective pairs of lead layers 15A, 15B to each standard cell within a 
corresponding one of the cell columns. 

Incidentally such standard-cell LSI of this type is such that in cases where a need is felt to 
modify circuitry due to alteration of specifications after having prepared a prototype product in the 
premanufactur i ng procedure, the major approach in the prior art is to redo all processes of the 
massproduct ion design procedure from the beginning. This traditional approach is encountered with 
problems including but not limited to an increase in LSI development period and in development cost. 
(Problem to be Solved by the Invention) 

As stated above, in the prior art, there is a problem that the development period and development 
cost increases due to the fact that the manufacture must be redone from the first step in case circuitry 
modification is needed after experimental or "trial" production. 

This invention has been made in view of the background above, and its objective is to provide a 
standard-cell semiconductor integrated circuit capable of reducing the development period and development 
costs. 

<Arrangement of the lnvention> 

(Means for Solving the Object) 

A semiconductor integrated circuit of this invention is arranged so that source and drain 
diffusion layers are provided within a feed cell along with a gate lead layer for making up at least one 
MOS transistor. 

(Operation) 

With the semiconductor integrated circuit of this invention, letting a feed cell, which is 
traditionally designed to have mere functions of width alignment and of electrical leads, offer 
functionality of an active element while also functioning as a lead layer may enable when modification is 
needed due to a circuit change or else this element to be used to achieve any required circuit alteration 
by modification at those process steps that follow fabrication of lead layers. 
(Embodiment) 

One preferred embodiment of this invention will now be explained with reference to the 
accompanying drawings. 

Fig. 1 illustrates a planar configuration of a feed cell adapted for use in the semiconductor 
integrated circuit of this invention. In this drawing the reference numeral 13 designates such feed 
cell, in which a pa i r of lead layers 15A, 15B made of aluminum as in the prior art and N-type well region 
16 are provided. Further provided in this cell are a pair of P-type diffusion regions 17A, 17B and a 
pair of N-type diffusion regions ISA, 1 SB with a polycrystal I ine silicon layer 19 being continuously 
provided as a gate lead between the both regions 17A, 17B and the both regions ISA, 18B. 

Here, in case a circuit consisting essentially of a NOR gate 21 and an inverter 22 is constituted 
from a certain one of cell columns on the real chip as shown by equivalent circuitry in Fig. 2(a) by way 
of example, a standard cell 31 for the NOR gate and a standard cell 32 for the inverter are laid out as 
shown in a plan view diagram of Fig. 3 while disposing in this cell column any required number of feed 
cells 13 each having the configuration shown in Fig. 1 — for example, three ones 13A-13C. And. a mask 
pattern for lead layer formation which has been designed by electronic computer equipment is used to 
fabricate more than one lead layer for use in connecting between the above-noted NOR-gate standard cell 
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31 and inverter standard cell 32. thus manufacturing the intended LSI. At this time no lead layers but 
the ones 15A, 15B are formed in respective feed cells 13A-13C so that these feed cells 13 have mere 
functions of width alignment among the cell columns and of supplying the power supply voltage(s) via the 
pair of lead layers 15A, 15B. 

Even in case it is required after trial manufacture of such LSI that a circuit 25 consisting of 
an inverter 23 and NAND gate 24 as shown in Fig. 2(b) be newly added to the equivalent circuitry of Fig. 
2(a) due to specification alteration, it will no longer required to redo the manufacture of it from the 
first process step while alternatively enabling achievement of such circuit design change or modification 
by use of the preformed feed cell 13 to add the circuit 25 consisting of the inverter 23 and NAND gate 24 
through minimal alteration of only the final step of designing lead layers with a multilayer aluminum 
structure and of fabricating lead layers. 

Fig. 4 depicts a plan view of an LSI chip with the circuit 25 added thereto by modifying the 
multilayer aluminum lead- layer des i gn/lead-l ayer fabrication step in the way stated above. In this 
example the aluminum lead layers are arranged to have a doub I e-l ayered structure. In the drawing, 
numeral 41 designates contact holes each for use in connecting a P-type diffusion region and the lead 
layer 15A together; 42 denotes contact holes each for use in connecting between an N-type diffusion 
region and the lead layer 15B; 43 indicates the newly added first-layer lead layers made of aluminum; 44 
represents newly added second- I ayer aluminum lead layers; 45 shows contact holes each for connection 
between a P-type diffusion region and lead layer 43; 46 specifies contact holes for connection between an 
N-type diffusion region and lead layer 43; 47 denotes through-holes for connection between the newly 
added first- I ayer aluminum lead layer 43 and the newly added second- I ayer aluminum lead layer 44. Here, 
the feed cells 13A and 13B are used to realize said NAND gate 24 in Fig. 2(b) while letting the feed cell 
13C be used to realize the inverter 23. 

As apparent from the foregoing, the embodiment LSI is arranged so that source and drain diffusion 
layers plus associative gate lead layer for constitution of a MOS transistor are provided in the feed 
cell along with its inherent lead layers, thereby making it possible even where a need is felt to change 
the circuit configuration of a once-manufactured prototype device with a certain circuit function to 
perform any required circuit alteration through modification of those limited steps following the 
lead- layer fabrication step. This in turn makes it possible to reduce the development period and 
development costs when compared to the prior art. 

It should be noted that this invention should not be limited to the illustrative embodiment only 
and that a variety of modifications and alterations are possible. For instance, although the above 
embodiment has been explained in a way such that both P-channet and N-channel MOS transistors are 
substantially provided within the feed cell 13, this is modifiable so that either one of them is provided 
therein. 

<Effect of the lnvention> 

As has been explained above, according to this invention, it is possible to provide the intended 
standard-cell semiconductor integrated circuit capable of reducing the requisite development period and 
costs. 

[Brief Description of the Drawings] 

Fig. 1 is a diagram showing a plan view of a configuration of a cell used in one embodiment 
circuit of this invention, Fig. 2 is a diagram showing equivalent circuitry of a circuit to be realized 
in this embodiment. Fig. 3 is a diagram showing a plan view of ,a configuration of a certain cell column 
on a real chip. Fig. 4 depicts a plan view of a configuration of one modified cell column. Fig. 5 is a 
plan view of an overall configuration of a standard-cell LSI chip, and Fig. 6 is a plan view diagram 
showing a configuration of a prior art feed cell. 

13 Feed Cell. 15A, 15B Lead Layer. 16 N-type Well Region, 17A. 1 7B 

P-type Diffusion Region, 18A, 18B N-type Diffusion Region, 19 Po 1 ycrysta 1 I i ne Silicon 

Layer. 
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